A number of epidemiological studies published in recent decades have reported a steady increase in the frequency of disorders in male sexual development (cryptorchidism and hypospadias) (1) (2) (3) (4) (5) , in testicular function (6) (7) (8) (9) (10) (11) , and in other potentially related diseases such as testicular cancer (12) (13) (14) (15) . If such an increase is indeed taking place, it may be related to the concurrent rise in the use of chemicals with hormone-disruptive activity, which may affect male sexual maturation in utero probably by inhibiting Sertoli cell function (5, (16) (17) (18) .
One of the main hormone-disruptive activities recently demonstrated in many compounds has been estrogenic activity (11, 16, 19, 20) ; the number of new substances that may mimic the action of endogenous estrogens is increasing rapidly. These chemicals include pesticides, particularly organochlorine-containing products (16, 21) , large amounts of which have been used during the last 40-60 years (22) . Some of these compounds (e.g., lindane, endosulfan, and p,p'-DDE), which have been shown to damage the endocrine system in several animal species (11, 21, (23) (24) (25) (26) , are still being used in our setting. The few studies that have investigated their effects in humans point in the same direction. Soto et al. (27) showed that some pesticides have estrogenic activity in human cells in vitrr, and more recently, De Cock et al. (28) found a lower fecundity ratio among fruit growers exposed to high levels of pesticides. The OrRs and ICRs were also calculated for subperiods and for age subgroups (1-4 years and 5-16 years). ICRs were also estimated for selected diagnoses (respiratory, injuries, gastroenteritis, elective and nonelective surgery). The Poisson homogeneity test (29) Environmental Health Perspectives * Volume 104, Number 10, October 1996 x 10,000 [1] :10,000 [2] areas were compared in terms of pesticide use (Table 2) , the frequency of orchidopexy increased together with the amount of pesticides applied, except in the level 0 of pesticide use (comprised almost entirely of the city of Granada), which showed the highest rate of orchidopexy. The pattern of ICR was clearly different: these figures tended to decrease as the use of pesticides increased. The results for each subperiod were similar to those for the entire 12-year period.
The pattern of geographical distribution of orchidopexy rates in terciles (Fig. 1) was similar in overall terms to the pattern of pesticide use (Fig. 2) , whereas the pattern of ICR was clearly different (Fig. 3) . The ICR obtained for selected diagnostic groups did not reveal any substantial differences in comparison with the results obtained for overall ICR. Depue (34) , this association may reflect an increase in free estrogen in the maternal circulation. However, no studies published to date have considered the possible overexposure to endocrine-disruptive substances of nonpharmacological origin. (36) . Pesticides may pose risks not through a single exposure during pregnancy, but through the steady accumulation of endocrine-disrupting substances in adipose tissues during a woman's lifetime (18) . These liposoluble substances may be absorbed through the' skin and respiratory mucosa and can persist in the body for years because of their long half-life. During pregnancy when nutritional demands are increased, fat deposits are mobilized and molecules accumulated in this tissue, including those with hormone-disruptive activity, are released. This mechanism may partially explain the association between maternal obesity and risk of cryptorchidism (34, 35) , although this fact could also be related to increased free estradiol in obese women. Several mechanisms may explain how the in utero effects of these compounds increase the risk of orchidopexy. One mechanism may be related to their estrogenic activity. As Sharpe and Skakkebaek (37) have hypothesized, circulating estrogens may inhibit Sertoli cell activity and thus inhibit the production of Miillerian-inhibiting substance (MIS), which would then impede regression of the Muillerian ducts (38) . The persistence of these ducts is usually associated with testicular maldescent (39) . In a recent study, Sharpe et al. (40) showed that exposure during pregnancy to environmental estrogenic chemicals resulted in reduced testicu- Although the results of the present study support the hypothesis we set out to test, they should be evaluated with caution. Because the study was based on pooled data, the results may have been affected by ecologic bias, i.e., the failure of expected ecologic effect estimates to reflect the biologic effect at the individual level (42) .
Selection bias may have been introduced by including only patients who underwent surgery at the only public hospital covering the entire area studied. We were not able to obtain data on the number of children with cryptorchidism who may have undergone surgery at other hospitals (private centers or hospitals associated with the public health system). Although the number of such cases was probably very small (orchidopexy does not require referral to a tertiary center, and most pediatric surgeons who perform this operation are employed within the public health system), the proportion of cases missed in each municipality may not have been homogeneous.
Another possible source of bias may have been the classification of municipalities according to level of pesticide use. The agricultural authorities we approached were unfortunately unable to provide data on the exact volume of different pesticides used in each municipality or for each type of crop. This precluded a quantitative estimate of pesticide use in each area. The classification of pesticide use on a 4-point semiquantitative scale thus represents only an approximate estimate. Nonetheless, the classification was produced by technicians of the regional government's Council of Agriculture who were unaware of our reasons for requesting the information, and this probably tended to limit differential classification bias. Our findings would have undoubtedly been enhanced if we had been able to obtain access to valid information about the major types of pesticides used in each region. Unfortunately, we were informed that no reliable records exist for the areas we studied; we concluded that the data supplied by regional government agrarian authorities did not accurately reflect real usage because usage guides were probably not strictly followed in the field. As If an association between pesticide use and orchidopexy rates does indeed exist, as our data suggest, the public health consequences would be very great. Cryptorchidism is far from being the most severe disorder that can be related to exposure to hormonedisruptive agents; other potential effects include testicular and breast cancer, malformations of the urogenital tract, and sterility-related problems. Moreover, the volume of pesticides that are released into the environment is enormous: in 1990, more than 2 million kilograms of agrochemicals alone were used in the province of Granada. Approximately 4.65% of the entire area devoted to farming in Spain is used to grow fruit and vegetable crops; this area alone was treated with 51% of all the pesticides used in the country. In 1992, Spain ranked fifth in Europe after France, Italy, Germany, and the United Kingdom in pesticide consumption (45) .
In conclusion, the results of this study are compatible with an association between exposure to xenobiotics with hormone-disruptive activity and increased risk of cryptorchidism. The relationship between these substances in the environment and human disease requires further research.
